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1 1 2 3 Hcfc£Ek#/±73Pmfi, 7 7 2 3 <DHPg|S 2 3 a (0^: § £ 

[0 0 7 7] 

£JE?& J "7>r 2 3 IZ£ h WnWEit) P m t & 0 . 7 -f 2 3 0RiPS5H^$ 
±t%<ofc£& >7 7 >7 2 1 a^SKWKS, oiD, ^^Sicxy 
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[0 0 7 8] 

L< Ii7^;^ 2 3<£>I&#EE77) £2. 0 k P a J^Ti: Lfc Q 
[0 0 7 9] 

JR#2 2 L< fi?^* 2 3<D$&RJ±Jj) &2. 0 k P aJ^T-e^ttti(i\ A 

*&) 1-^)- < tzhtz*bXlhZ>o 

[0 0 8 0] 

[0 0 8 1] 

El 4 ( a ) - ( c ) X o ^f>?*-h'j7V2 0li, > * flXft 

22t LT07 + -AWTO$ti^-f 2 1 Zffi?L2>4 h 

r/2 0 ^fitv^o i(7)-7^--A^-(7)#?L®^H(i^ > ?tf^W:ZtiX& *) 

[0 0 8 2] 

>?i^P2 4-C*MUiyXjH a (H 2 1 #JBQ £il LX^tJ K X o 
^>^A-F'J'7y2 0W^ £P3^ y K 1 HB^ffl $ „ 
[0 0 8 3] 
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[0 0 8 4] 

v 2 0 1 lt, j^Tc^t^ y*7mf\z4 y?jj-b i )y z/zmm Lxnmm 

n-h'J'r/2 0 ©^MliJJlTWl I) -Qib %> o 
[0 0 8 5] 

• >f >^<7)^MSfi^ v = 0. 03 (N/m) (=30dyn/cm) 

• >f >^<JD*!iJ*/i = 0. 07 (Pa-s) (=7cp) 

■ J y?$s.f&: H20, mm-, -fjxf^^'ja-^ 

■^>^W22 <7)-t;i/^JSN= 1 . 57X103 (fi/m 

) (= 4 0 j0/inch) 

WXVXL = 0. 0 1 5 X 0. 0 7 4 X 0. 0 3 0 (m) 
fcjs, >f y?1j- Y 'j y v2 0 (^>^?>^2l) KJR|ftL;fcl$o>f 
JR#2 2<7)^-t(i > _hf£-f ytii- V 'J 'r/2 0 F«rtK^Lv\> 
[0 0 8 6] 

gtl H*5tt^ffFMS(±TfSOii iJ-Cab&o 
[0 0 8 7] 

h v -7 y 2 o tcjRjW $ ti*> m z^y? 22 ( y * - a m <D^m\t 
m 

•■fe^*jRN (ffl/m) : >r >^#- h v2 0 cMt^ico^f y?miL 

>^*-h'j7y'2 0 KJE*e£*LTl|Xlrt$*LTV>&[$<^ >^TO#2 2 ("7 * 
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• 4 > ? ±m\%&7E.Ml±'P u (Pa) : -f h y v 2 OfttfM >^t& ? 

• 'f >^TRBB#^Sc^JEPL (Pa) I 'f - F 'J 7v2 0[H<D4 y 

9 <%zmn izmfco -iy^mmtL tzm^wm £ ntz << y ? * - y y y 

[0 0 8 8] 
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7*7- j B# K is tt & >f y >7 P^iim 22CJ:l. fcWIS* P e 0^T\ f)|Xf$<7) 

Wn^-izti t u-rm&&$> z>) ? ■< ^ * 2 3 k x. & bs#je* p m (j^t, -7 * 

ho fit, ^mmmxii, III7C^1-J:^±fEI&lfiEE#PE> Pm, t 
tWC, >f >^^#&^K3 0JE^«^P^, *>*7fc§MJEP i#\ Pm>P E >P 
^+P i Zffitz-t & 7 Iz&fcZtiX^Zo jS. L> ^ifeOff^Ji-tLH^^tL 

[0 0 9 0] 

it LitmM. 4*9 ±mm^ns. Pun, >r > * ^w^c <t & , at»-r* 

[0 0 9 1 ] 

^>^Mf 2 2 (7*-A*t) (0-t;V2 2a<Olff>o|, & £M > 7 # - 

h v v y2 0 izfrfr&mm*^m.LX7E.#>2><&m&&2>o ztut, vmi3&&*) 

[0 0 9 2] 

1?iJx.t£\ >9iJ- Y 'J ? y'2 0OiSS£rt*3 4ramt^tl(t 3c^£ 2 <h"T 
* , > 7 OirbS y 1 . 0 X$> htztb, VkWJj f±, TKSl-e 6 8 (= 3 4 X 
2) mm, oi()0. 6 7kPaMt**^o — IfcWKJE < fflv* fcflTV* 

S ^ ^ * - f 'J 7 y (Oil $ liftft 4 0 mm WTt* , ^^^<h^^, 0. 8 
k P a O 4 > 9 (DftMfelzMz. 4It j& s ;GMS <h $ 0 
[0 0 9 3] 

gd (m) ©RtKOH!0»t*4tt, E»^y?fW2 2 (7* -A 
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^-v: 25/ 



*t) Ol^-t^fSM (M= N • R ;HU ifC(iM = N • R) (i/m) <fc 
•K J±3«<7>-t;H£d (m) (i, y.T<7)M^ (3) 



R) tOBSili, >f ^^MiSfctt*? (N/m) ttSt, lW8E-ft3$; (1) 
R^gBIW^ (3) ^<b, TIEM^ (4) 



N • R) tf7. 8 7 X 1 03 (ffl/m) JJl± ("t 2 0 OlH/inchJ£Ui) 

-C£>*Uf, tKsMT- 0. 8 6-kPa, 89 mmttJt^^^^SWt, >f > 

[0 0 9 4] 

L < Ii7 2 3 OKg#EE^j) (i> > 2. 0 k P a JJJLT 

[0 0 9 5] 

H^I-b^JgM^l 2. 6X1 03 (ffl/m) (i" 3 2 

O'fs/inchJ^r) -c&*u£\ y tmkfan&m* 1 . 5 k p a art * , 4 



[0 0 9 6] 

%>t, mi l^ti^i:, 5»r (%) ti, RO{I> f^ftititfN • R^i 
^ittJP-T^^^^oTi&TL, El 2^i-XoK, mm-b^BtM (M=N • 
R) ^'12. 6X1 03 (1/m) (-f&=b*> 3 2 010/inch) < 



d = 1 / (N • R) 



(3) 



PE= 4 • 7 .- (N • R) 



(4) 
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STL^i, L£ri ? oT, >f > ^ * - h 'J 2 0 J: < ffiffl 1 4 

LTti, H^-fc^SM (M=N • R) ^12. 6 X 1 03 (fl/m) JSL 

[0 0 9 7] 

iot, ±|B>f >^^7- h -y v 2 0 it-t^fSM (fl/m) (M = N 
• R) 7& 5 \ 7. 8 7 X 1 03^M^12. 6 X 1 0 3 £ ?SJ£i" <i> <fc ^ t-lxtfi" * £ 

v > *m*oX4 y * n&few&im&tt *) . -i y % ~h f 9 7 y 2 0 w 

1 0 3jSL±t?fe 12. 6X1 03j^T-e&*U£J:v>Ot\ >f >*i&iRfls:2 2 <7)l£ft 

k & tt & a^^wj £ j£ tf * - 1 s * o 

[0 0 9 8] 

^> s \ mmztifco 1- tirfe^i Kfc^-c, n^-t^jtM=N • r^7. 
8 7xio3 (ffl/m) <ot§, mm&fcn&x~$>&-( y?Tmm&fcni±p l 

t& s 0. 8 6 kP a^lt^otv^tt^:, H^-fc^Sf&M (M=N • R) ^ 
12. 6 x 1 03 (fl/m) J^T-e*tL(i\ >f > ? &%&&<DfkJ±li 1 . 5 k P a 

Lit, 4 y?<r>* xtf\,*fr%:&M&^ffiz.W2>fr*7FL-c^2>o 
[0 0 9 9] 

[0 10 0] 

t-r\ iEmfl:-r&£*M^ j±immR = 5. 5. »ft*Q=8. 1 701113/5 ( 

0. 4 9 c c/m i n) HiSlt^^ >^±PlBf^ftBEP u = 0. 62kPai: 
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[0101] 

EE*f^R= 5. 5 , iilLi Q = 8 . 17nm3/s (0. 49cc/mi 
n) tztstfZ>4 y?TVm%7Bnf±P L=0. 9 9kPai:WLt, #f-^i: 

Rlli, J±mmR^^^^s EE^I^R=5. 5 ^zti LXiEj&ikLtz i> <D"^hh 0 
[0 10 2] 

*rti*?ti, Ui&JZis^XR s/R 2 £H:tBU **£i;&v>TR e/R 

(iJIUPP R ^J£#!l-f & - £ tffrfr 2> 0 
[0 10 3] 

[0 10 4] 

5fc-f\ 4 y?iJ- Y <j 7-/2 Orto^ >^^±PIt-e5E^$tLTv^^co^ 

o 

[0 10 5] 

^ > ^ ^ - h -J -7 y 2 0 i: ^ > ^ ^iSt ^ ti 1 1/^ Bt t: li , ^f>^ta#22 ( 
■7 <7)#-fe;W2 2 a £FTO<7)^I&£: U I^iS&^E^M A P 

ei 1 3 x -? i:ni©t» (^^223) ^ruti^M (q) ^sf&tit. 

^1*), l=lf&l*^fc^ ^run^-f >^orL*<7)Sf^1i^^*Q i (m3/s) 
t-r^><h, l«fiQ i (m3/s) (i, Tie-^ (5) 
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Qi=Pu- ff - dV (128-//-L) • • • ( 5 ) 

Pa) x-^hA y^±mm^ni±. dummum (m) , >*ottJK ( 

Pa • s) > L (it^OyjfES&JI: (m) 
[0 10 6] 

d (m) ZJ±mmco*)V&tfr%1rt, l±mm<v4 y?mv&2 2 ( 
^H^-tA^JtM (IS/m) (M = N • R) *9 . JEffSB#co-t 
d (m) (i, mrlSL/iJi^U, Tffifl^ (3) 
d= 1/ (N • R) • • • (3) 

[0 10 7] 

2 0I*HCIR#£*ITV^<7)T\ 4 >?W.M*2 2 (7 * - Aft) «^^2 2a 
(±, El 1 4 K^c-T J: -9 W^AfMc^hhh^^h^ho Ltzrf-oX, J±*iiB#<7) 
7 t - A#TS C ^ it ^ ^ 2 2 a (7)|||Sr-C^ ^> ^ Jl'f IN d (1@) (2, TffiM 
(6) 

Nd= (2/7~3) • S/ (d2) (6) 
-C^Sft&o 5£ (6) 4\ S(i> _LIS-f >^*-F'J'y2 0 (>f ? > 

?2 1) KffiB$;K/rJDWS*L;>i:i: £<7M >?«Mfc2 2 (7*-A*t) <9BJfM 
((BWxHffV) £*rTo 
[0 10 8] 

tfc**o-£\ JtiEM^; (6) "e^3*i*&e>-b;i'2 2 a^S^H/fl— teO 
RtttfeoaEttSr^UgLfc*^, &Rtt#OSfLl&&5it*i£>f >^(OMIQ t (m 
3/ s ) (Q t = Q i • N d ; Sf&lt) 14, Jiffi-^ ( 5 ) t^CMM ( 3 
) • (6) X 0, WTO« (7) 

Qt=Qi • N d 

= [Pu • 7t • dV(l 2 8 • • L)] • [ (2//~3) • S/ (d2) ] 
= A • P u • S/[/i • L • (N • R) 2] ... (7) 

(lit, ^fp> #&A=2. 8 3X10-2^) 
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) cO^-t;l/^JtM (l@/m) (M = N • R) <T> 2 *H^Jt^J LTV>& £ t tft> 
[0 10 9] 

±gEM#5$; (7) tcilj, Ell 5H^i-ntt«oaEK«r2»^Lyi:3ffi»tt"T?** 
[0 110] 
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[0 111] 

H^-r >?m~M£2 2|*| (7*-A*tl*lS|5) "Ctt, gll 5U^tJ:9t:, 3* 
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2 tf>*§£\ ffijB&ifc klil 3. 7 5 Tab & 0 
[0 112] 

m& zmftLxuz&tz sEmtmsfflfc * r d , Rte^g&^iEmftiftB&i&tn; * r 

mt LfcSJfcfctR d/Rm£, El 1 7 K7f^-$o EI 1 7 tc^-f J; -9 tc, Xri ? 0i£# 
^i:(ird/Rm=lT'*^#\ X^dm/2 (EI 1 6 #85) Ui£o*< IC# 
otRd/Rmi s ±#t^:^Wo ^60^tt«tl9, ffiiEi&9kk=l 3. 7 
5 fc, iEa-ffe-t^g* 1 Lfcfc X=0. 4 8 80feft'Rd/ 

Rm=13. 7 5 fcfc&o £*U±ffift£, JE&ffcflS&O. 2K'li^^2 2a 

[0 113] 

ioT, ±SE«iE#SckSrfflv^T, f tiiiiiQ c (m3/s) f±, TIBIW^ 
(8) 

Qc=Qt/k . . . (g) 

^"f, #»k= 1 3. 7 5 ^gf) 
i£v>(i, ±flBM«^: (8) Cfli^: (7) SrftALT. TIBM^S: (9) 
Q c = (A/k) • Pu • S/[// • L ■ (N • R) 2] ... (9) 

(is u a;*, i^m (a/ k ) =2. o6xio -3*m.-t) 

[0 1 14] 

^2ii), &r-*\,z&^x^ q/q c {im& 1 -e MiE^ife 

Q= (A/k) • P u • S • /[/i • L • (N • R) 2] 
[0 115] 

Sfc, #rt3i«ftKJ:&«g&<OEE#*a£ (JE^HAP) «fPv (Pa) , 
Pv= (1/A) • [/£ • L • (N • R) VS] • Q 
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^ MA=2. 8 3xi0-2^It) 
[0 116] 

(8) , (9) £|i»i±i£<7)ffilEf£t$:k= 1 3. 7 5» 

^oj±^ti^ (oiap) ^urnns-p^ m&i±um) ti-ht, mp^ ( 

Pa) It 
PjK = k- Pv 

= (k/A) • [/x • L • (N • R) 2/S] • Q ••••(10) 
(ill, ^ff, (k/A) =4 8 5£^H") 

[0 117] 

±Umi^ (10) fi&cOE^Jl^ (ffi^^AP) ^)Sf^ 

3^, v,t»qt±, wffii^mtz *)<Dmmm*7fs-t 0 

[0 118] 
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[0 119] 

mm<7>j±t)m j k (ee^jmap) <Dnta>mPiu m&mtim) t-o? 

±P!B#£;tJIEEP u t <Dit* P ju /P u h 1"^ <!:B& 1 "Cab^o 
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[0 12 0] 

!^^<bco^aiii (^mBE^j^p^) ^zz&iEnmt, mm\m^.Ltz^n 

[0121] 

f£~3~ ^ o 

[0122] 
[0 12 3] 

U:^t, m 1 9 (TftfrtciEEE^ensnNF) & ana 20 (^#^^je^wpb# 

) ^rtowtM «ff*Pt (Pa), 

p t ) a, tie-^ (11) 

P.t = 2- 7 -cos0/(d/2) •••(11) 
iot^i^ti^c 7 (i1ffrtOii£ (>f>*) O^MS&fc (N/m) T 

m<r>m.n. (m) t?** 0 >f >^%jr#2 2 ti>r titt^^v^ 

&Oj& s »f*i&<Z>TN ^in&OtW^i^lS, Lfc^ot, -LIS— 
(11) fi, Tfd-I^ (12) 
Pt=4 • 7 /d •••(12) 
(If{:(iP t#4 • 7 /d) tLtltCi^t^o 
[0 12 4] 

L^ j ot, Htfiew^ (3) 3fe?>m±ia-^ (12) «fc*K j>?mm 
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2 2 K«t&KB#ffi2jP E (=Pt) (i, fulfiP9#:£ (4) 
PE= 4 • 7 • (N • R) ... (4) 

[0 12 5] 

z<Dm&$: (4) 2 2osi (-r >^<7)^-^*x) ok 

#JE#P t l4i:^to 
[0 12 6] 

[^4] 



/— i— 1*1 1 J — 
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M (NX R) 
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( k P a ) 


Px/PL 
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3, 1 5 0 


0. 3 2 


0.3 8 


0.8 2 
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4,724 


0. 2 1 


0. 5 7 
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6,299 


0. 1 6 


0.7 6 






7,874 


0. 13 


0. 9 4 


1. 10 


5. 5 


8,661 


0. 1 2 


1 . 0 4 


1 . 0 5 
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9,449 


0. 1 I 


1 . 13 


0.98 j 
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1 1,024 


0. 0 9 


1 . 3 2 


1 . 0 3 
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12,598 


0. 0 8 


1 . 5 0 


1 . 0 0 
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14,173 


0. 0 7 


1 . 7 0 




1 0 


15,748 


0. 0 6 


1 . 8 9 





[0 12 7] 

±aaw^ (4) i^*Mm#Ji7jPx^ mm<Dj±jjx'$>z>j 

TRH#3c56HEEP Llztt-r&itP x/P LW\ m& 1 -C£>&<7>T% ^f>^TKH$ 
[0 12 8] 



mSE#2 003-3106948 



mm 2003-020895 



^-v: 36/ 



»k mMi&t) rf^mifcx-j >?<D*-*jjxz : }tmir2>^ mmn(o-t^2 2 ao 

(•fcA'g) (N • R) ^^f>^tt#2 2 (7 <7)-b;U2 

2 a K*5lt&ffi#EE:fc-C**, ^>^TO22 (7*-A*f) (D~r^(D^i)V2 
2 a (^1=) flOffc® U >^<7>>t~7;*/7) <7>BS#JE2jP E (Pa) ^\ 

[0 12 9] 

Lfc^oT, >f >^#- h U v y'2 0 tC£>v>T. >f > * <DJtfi£ y . tt^O^ 

Sfr-efc •m&'f * 2 i o>f 2 4 fc#1-*#&i£;#[nio**fls$ 

<D4 >?<D7kMMZZh (m) fc-tat. 4 > * OTKslffiii 9 . 8X1 0^ - r 
• h (Pa) -C^$tLifcii>, ±|BM^ (4) H*»t4tt#ffi*PE (Pa) 

4 • 7 • (N • R) > 9 . 8 X 1 03 • y ■ h 
1 3) 

7 • N • R • B > y • h • • • (13) 

({SU jS*. #lfcB = 4. 0 8X10"4^t) 
£ 9»J£1" * - <b * s -iZ'5f t?ab & 0 
[0 13 0] 

t >r > ? * - h u v 2 o ft Mjufl $ tLfc^-eo^ > ?miw 2 2 (-7 

*>-fe;HBJ£, oi f)H«"b;U95jRM (ffl/m) (M = N • R) f±, M 
x.K^tSN= 1 5 7 5 (ffl/m) (=4 0^/inch) £J£I«R = 5 -CEEiS8 
mULxn^tltzJ >?m.W&2 2 (7*-A*i") *>f/^*-HJr>*2 0i: 
W^iCJ: <9fM >?®.Ui£2 2 (7*-A*t) 1 0%<Z>JE*i£ 

M= 1 5 7 5 X 5. 5 X 1. 1 = 9 5 2 8 (ffl/m) (= 2 4 2 {®/inch) 
■CfciK ±ieW#^ (13) fcH^-fc^S&ftM (ffl/m) £{tA-f££> TISM 

(14) 
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7 • M • B > y • h •••(14) 
({IU #I£B = 4. 0 8X1 

[0131] 

y?<DMMlSiZ h (m) (i, iit<7)'£i^£5V>Tfi^ >?M#2 2 
[0 13 2] 

[0 13 3] 

L < , <fc o TffiP^i^ (15) 
7 -N-R-B>2- y -h • • • (15) 

tflU #1B = 4. 0 8X10"^it) 

Xfi, TfEH9$i:£ (16) 

7 • M • B > 2 • y • h •••(16) 
(II U «:B = 4. 0 8X10"^It) 

[0 13 4] 

*2t-?z>t^ jy?mj.*w- (7*-^u) <vt)v imuu) iz&tf&Mrfem* 

KM^Ii, mULtzXolzo. 8kPa (0. 08mH 2 O) Zmfc-TZ^t 
^Sl U>o iot, ±!2^ y?W.)\lfo2 2 (7*-A#) <7>-t;V2 2 a ^C:i3^t 
£JL^&|&#EE;ftPE (Pa) (i, P E ^ 8 0 0 <^#£iiJE.1-& - L 
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[0 13 5] 

iot, mriBM^ (4) a*f>, tibm^ (i 7) 

4 • 7 -N-R^800 
TfEKI^ (18) 



(1 7) 



4 • 



7 • M22 8 0 0 



(1 8) 



istt*ffi#JEE^7PE (Pa) , o£«K 2 2 0«^f 

0. 8kPa (800Pa) &±Kfi&oCl 0?*-h'Jr>' 
2 0 o^M^f K > ? Ti^ffl it K in £ £ v ^ |HJ«j&*£. U £ £ t * ffi C ^ t j&* 

[0136] 

**5, hi 8^«b, Jiiawi^ (4) £*)*ii>btiz>mmm mmm^wi±ti 

Px) KJ:*fcflEtf*, £H£K«l5eL7?:ftJE (^>^TI^B#^c^EEPL) t X < 
-tLtv^:HWo ifc, H^-fc^JSM (M=N • R) (D^t^mz 



[0 13 7] 

Ifi-f^T^*) 
[0 13 8] 

&ib\ t'J7^(7)ifli, H 2 1 C^f J: 9 C RWcOllttti/ X^o&fc 2 
O^rru ft^*20 / imtL, Piiil/X;H a <D%fcU UXfrftto) ri»t>, H 
^9 0JS, l^nS2 0^m(7)Rf|^7!> ? 5EtbL-Cv^ ttei-^>o 
[0 13 9] 

en^^-y Kl tci3tt&P±m/X;H a <7M V^ttm^Sc* 8 OOOpps, 
6 4*i;:ift5£Lfcfc §<?M >*v!*Qrt ? Q= 8. 17nm3/s ( = 
0 . 4 9 c c /m i n ) "Cab o/;i:i, 4 >?<Dlffil*^ 

(8.17X10-9) /8 0 0 0/6 4 = l. 6X10 -14 ( m 3) (=16 
P D 
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[0 14 0] 

mm {4 v 9 <r> * X) t£HKJ3*t&Rjil80E&H*£E5K^-t-o 
i5^v>t, Ri6f(560iI!lH= 2 0 ^m«h(i, .x* yvl/-f fluids J: 19 . 
yX;W^^-fWM^ (0 2 l#fls) *$Ltv^ 0 Ztz 
, msi*. <i"s9 \ 6 X 1 0-14 ( m 3) (= l 6 p L)0>*£-U*3tt&, 

yx^i-eo^ y *<n^m.WLW}*%M>l,ti:^ > k£, EI22 (a) 

- (h) H^i-J: ^ ^/X^t^'f ^^O^-^^^^aSISiftUUJ: 19, 
t')7a^^ >f >?P±m#KttLT2tef£^L£^£^LTi/>& 

o 022 (a) ~ (h) (i, ^>^«yX>la^f)W^t^ 

MHKijttKr® III $lx.t£> 6 0 0 d p i <D4 v*i -y h 7° 'J 

1. 6 X 1 0" 14 - 2 . 0 X 1 0-14 ( m 3) (= 1 6 ~~ 2 0 p L) <T>4 >?ffitf 

[0141] 

j X)V (^McOf^HioV^-rtiPtmy X;H a) <9&#JE:fcPn (Pa) \t 
, UiT3E-*i5$; (12) K±|fiR$igRcDjg;tlH (m) £ftALTTf£-fe£ (1 9 

) 

P n = 4 • 7 /H • • • (19) 

($e^(iP n = 4 • 7/H) 

[0 14 2] 

>r ^*ott*&^j£*>e£3&vvi&&*f*»i (p^) < (Pn) -e*iK p±my 

XiHaWjlli^DN (m) V 9 O'&iSCTJe.Srjg^ £ & ^fzibilit 

, mumitt (10) ^^HilE-JKs* (19) J: IK TISM^ (2 0) 
(k/A) • [ft • L • (N • R) 2/s] • Q< 4 • 7 /D N ••• (2 0) 
01 U ^f, i^i$C (k/A) = 4 8 5 £fH") 
SrtiUjaLTv^^Sl^ab^o o2 IK ±§EM«5$; (2 0) «r383-t*Uf, TfEM 

i^: (21) 

ttiffiE#2 003-3106948 
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C • [ M • L • Q • (N-R) 2 /S]<,/D N ••• (2 1) 

(11 U :£<K C= (k/A) /4 = 121 Sr^Ef) 
* $t£ L T v» 4 dZ*5?7&*3b * o 
[0 14 3] 

ttz. nm-kfr&mM m/m) (m=n • r) «r±saw^ (21) \zm& 

C • [/i • L • Q • MVS]< 7 /Dn ••• (2 2) 

(fiU C= (k/A) /4=121 

[0 14 4] 

±f£— fea; (19) &ffiv>-CitthL£, #^^H*5tt ^flttti S X;n a O 
[0 14 5] 

[^5] 





H (izm) 


P n (k Pa) 


y X;H7)^. 


2 0 


6. 0 0 


1. 6X10" 8 (cc) lfiiSm#dK/j: L 


4 2 


2. 8 4 


1 . 6xio-» ( c c ) mmmnmth <o 


4 7 


2. 5 4 



[0 14 6] 

2 2 i> l< «7>f 2 3<7)^#ee^i) «u -r&*>-fc>, «««»;sta f «E 

?tkW3\'rz> ±.tmmf±jj p n #\ ^ > ^ am^o^ee £ 19 * § < & *k >r > * 
^^^p±ta * o fca^-c * , £>sio > ? * £settf&i- z>z\t tfvrm ttth 
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[0 14 7] 

L *y>? m£&v>n!±.tf 2. 0 k P a JJJLT'C* *Ui\ >f > ? {ftf^ 

[0 14 8] 

=fc*3. >f > t&lfe&lzQL £Z>nJ±&2 . OkPa &T-e**Uf , 4 
[0 14 9] 

-t)vmmu(D±mii. 12. 6x 1 o3 m/m) (=32 ois/inch) mmx 

2 OlffiOHf O P E t: i o ^ >^TI5IBf^^JEP L (Pa) li, 

^1 R-t;uapfttC*5V»T, 1. 5 k P a -C£> *) , y K 1 a 0*50. 

CM >7?>7 2 1 <7)7K3l(ia#4 0mmfIJt^?P^ri^$tL^(7)-e, M#?> 
£-ft (Pe+Pi) frhi>$}2. OkPaWf^^tL^o 
[0 15 0] 

Rrrffittf^RtcR^^jtS^ttJSLTOiiiJ fc4:*o £i% MSBN^ (13) 
j&*f>, TffiW^S: (2 3) 

(N • R) >y • h/ (7 • B) ■ • (23) 

(ffiU ^«P> #ifcB = 4. 0 8X10-4^^1") 
jWb*L* 0 f mrfSM#^ (2 1) t5^. 
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[ 7 • S/ (C • Dn • m • L • Q) ]0-5> (N • R) •••(24) 
(II U i£MC= (k/A) /4 = 121 £Sg1") 

i$Ri:^^4^li, ±|£M^ (2 3) • (2 4) 

[7 • S/ (C • Dn« /* • L • Q) ]0.5> (n • R) > y • h/ ( 7 • B) 

• • • (2 5) 

(!i L> 5£*K MB = 4. 0 8X10-4, #fC=l 2 1 fcffT) 
[0151] 

i/z, ^>^o^iix#2 2 <D%m-km<r>m^)^mA (m=n 

• R) (IS/m) HH#$ft&&ttfc'LTti\ -LffitltMiKL-r, flulfiM^ ( 
14) • (22) ^f>, 

[7 • S/ (C • D N • // • L • Q) ]0.5> M > 7 • h/ {rj • B) 

• • • (2 6) 

ttSU MB = 4. 0 8X10-4, ^mc= 1 2 1 imrt) 

tttho iot, ±IBM#^: (2 5) Xfi (2 6) £StJ£-t*C:£KJ: 0. >f > 
h 'J -y v2 0»MB#O^ >?oaWt£KfjhU **o, ilMn±mB#^ > * 

* 3c£tfc*&1- & - # "If B * * o 

[0 15 2] 

• ttJS ^ = 0 . 015-0.15 ( P a • s ) 

• A > * <7)^rS5B^J 7 = 0 . 0 3-0. 0 5 (N/m) 
■'(>?®.Uifc22 (7*-A*t) CD-b;U^JgN= 1 . 5 7 X 1 03-3. 9 

4 X 1 03 (fl/m) (=40-10 0j@/inch) 

[0 15 3] 

•€-^T% 08 xJ*, liSMiLt, WT^M 

• fAJS^ = 0. 015 (P a • s) 

• >f >?<F>m.Wm} rf = 0. 0 4 (N/m) 
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• "7*-A*t<^-fe^?&JSEN=3. 1 5X1 0 3 (i/m) (=8 0i@/inch) 
[0 15 4] 

H3 tC^i-J: 9 tC-T >^«P2 4 tDtffiyX^ 1 a5fe3g (/X«) tOjS 
ihi:i^A-> KtKsSE^P h t P±ttiy X;l/ 1 a Histt&'f >?<D*- 

* * * K ±%>^m%ftt> P n » (Pa)li, T8B— (27) 

P n' =P n- I P h I •••(27) 
-C5£&£*i&o I Ph I liPh^i^^to o^«9> II (i^lE-f- 

fc^U WT\ I x I (ixWi^t^tt^o 
[0 15 5] 

2 8) 

Pn* >lP^|-|Pil • • • (28) 

fcTfciK >f > 9 J- > 7°-r B#T\ TiBI»«5S (2 9) 
Pn'>Pm •••(29) 

[0 15 6] 

^ y KtKHEE P h M>*<D*M) ^fIL^v>^c/X;«^^^^ 
m.^&i fcv^f^iP n>PmT"$)4^ ^-7 KtKHJEP h ^^thZ. tX\ 

[0 15 7] 
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Pm> I P/i I + I P i I 

t & iw-e, ±gsra^ (29) 



(3 0) 



(3 0) tf*<b, JJIT<0B8« 



P n' >Pm> I P ^ I + I P i I 



(3 1) 



[0 15 81 

Lfci'oT, _t|BM«5$; (2 8) • (3 1) &TO&9# 

P n* >Pm>|P iU | + |Pi I > I I - I P i I 
ifi&LVZ.vtzib. ±mmi^ (3 1) *r«tJ£, o£ *k l£ffi./X;H a©ESJ 
D N (m) fc-f&fc, frfEU^ (2) ioi^-^ (1 9) frh, &T<Dm% 
^ (32) 

4 • 7 /Dn~ I P i I >4 • v /{f2 • F)> I P^ I + I P i I 



##£SH; 7 ;w * 2 3 -CU — ^ -T ^>EE^f ^> en^^ y Kl OUtHiyX^ 1 a<7)Ea 
#EE P n £® x. £ - k & < it^^a-e # , D±m J X/H a <fc ») ££C<DiRv»&* * 
R jhi" £ - ^-e § & k * , 4y>7 mmm 3 K ifij £ S»* W K ttjft t 

[0 15 9] 

mta-^ (1) mmnfflnz&irzy 4 frfrizx&mwfct) 

Pm' (i, (N/m) <h. ttiftffijg F (m) fc £ffiv>T, T 

gE-«^: (33) 

Pm' =4 • ? /F •••(33) 
[0 16 0] 

Z<Dtz#>, mm&$: (3 1) tt, ±IE— «fe5* (3 3) ^fflv^TMM (3 2 
) klWULT, TffiKl^a; (3 4) 

4 • 7 /D N - I P i I >4 • 7/F> I P M I + I P i I ••• (34) 



(3 2) 
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(34) zm%.i-z>z.t-c\ yy?mm, m-. ^y^^yy^^m-m^isn 

o 

[0161] 

L/:^ot, ±mm^ (32) • (34) £ £ <!: # £ <t , ^>^«*S£Ii&3 
1*1 tc, igMtJ^F (m) <7)"7 4 Zm^2>m&, 4 y ? >7 y ? 2 WtZ.W8\-$ 
ff<7M y?BRM*2 2 <7)-b;i^J^£N 0®/m) , ±1^>^^>^2 1CM 
£*i&mrU*l-1-&±fS-f y? ?y? 2 1 tCEEIfs £ ftTJ|X$} £ tifc <h #<7)±IS^ > 

?mii*2 2<Dmnkt^zti2>f±.m}£ZRti-2>t, viT^m^ (35) 

4 • 7/D N - iPi I > 4 • 7 /F' > I P// I + I P i I • • • (35) 

^(Dm^m&itF' =f2 • f) 
£inf£.i-£ <t -? y ? Vx. y h mmmwitmi- & - 1 x% n±tb j X)v i 

[0 16 2] 

±I£L^#^:. ^!lx.(f±feM^ (3 2) • (3 4) • (3 5) H&v> 

t, p /u immmi&iK do) ^x^-z-hti&o 

[0 16 3] 

-f>^f)Rft2 2 (7 ^-a^) ^m#$tt7t:^ y ttfj-y-fy- 4 
Kte^fzt^, 4 y? tjt\z^%i)--7 4 )V9 2 3 Zmmir&Z t iz X 0 , 123 
(a) • (b) »^C, «^^--r4l*k ot»), ^ > 3 1*1 

[0 16 4] 

Z(Dt£, H23 (a) H^-Ti^C 4 y ?m&^Lii t/ Pt£^'kK[$^ ±£ 
%%mtf§&$LL, @23 (b) U^1-<fc^. ^ >^#S*^£^J#^i(i. 
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«t & >r > ? ^fit^w <r> s / n jt tf&iti- h m&tf& & o 

[0 16 5] 
[0 16 6] 

0. 5cci:R5eUo J > ? <Dffi.ffi t % 2> 4 > ? m£%&$& 3 <D\M: 

m» (*fcffi«ffi2 5-2 5) ±y;tffiiJO/^ ygB^OrtSti 1 . 5mmfcL£ 0 fF 
fifing (iTieoii «9 "C** 0 
[0 16 7] 

• q' I l#W*fc»)0>r (cc/min) 

• R e : W y ;wX& 

• Ro : I«1I2 5 • 2 5 0*£#l (kfl) 

• Ra M>^x> "7°-r -f B|(7)t{tlll 2 5-2 5 Wt£#L (kfl) 

• S/NJfc : tfcfflm&2 5 • 2 5 OtfcmtBtffiO S /Nit 
•Qa :r/^y>^2i ^O^^ttlA* ( c c ) 

-«Wi:tttSif OS/N t LTIi 1 0 - 2 0 d b (3-1 OfS) J£JLt. &\z 
, 14db (5 IS) J^it^^i^JK, S/N.tb^5 JiJLt-C, 5&>o, £ 
IIAi Qa^*0. 5ccTO^* l~OJ , S4:V>*>tf>& Tx 

J fcWeLfco 

[0 16 8] 
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o 


X 
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o 


X 

o 


LC 

CM 




cc 

CO 


>r 
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o 




z 

\ 

CO 


LC 

CM 


LC 


G1 


CM 




cc ^ 


CD 


X 
LC 


o 


CM 


LC 


D ^ 
















— 


-i 






jg- 












C£ 

3» 

K 
.a 


o 
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V 
A 












il i 


LC 


o 

LC 


o 

LC 


o 
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o 
o 


V ^ 


o 


o 




CM 


CM 



[0 16 9] 

^6 iZTfr-fX -9 fc, q' = 0. 0 5 ( c c/m in) , Re = 0. 10 

>f jLy-fr-l f^<D^thm^2 5 • 2 5<£>*£#iR a (±, *-/s-n-K 
Ltv^o S/NJfcti, 4 > 9 OH Lofton >5. 0, >f f * M 0*Br£-C 
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[0 17 0] 

Sfc, q' = 0. 0 5 (c c/m in) , R e = 1 . 0 1 T** t >f>^ 
i>7 p r^Hoftlliti2 5 • 2 5<9J£#lR aisJitfS/NJtKfc^T, 

[0171] 

L^L&7^<b, q' = 2. 0 0 (c c /m in) , R e = 4. 0 4"C*&£ # 
, >f > * j. > y-r 4 Bf O^tmm® 2 5 • 2 5<7>3£}5lR a 14, ^ > ^4£C9i§£--C 2 

fco ^ Ttz. S/NJt£ LT(i, >^i<7)^t0. 6 7, >f > ^ 0 <7)*§ 
1. 3 3T*i), S/NJt£3: £&«f£fli£^££t(i-?#£a»o£o 
[0 17 2] 

^rZ^\ 4 >?i&mXa' (c c/m i n) <7)L o g^^Mx, o$ 0, x = L 
o g (q) t LT, C^rf'T >^Miq' (c c/m in) >7 
2 l^MAiQa (cc) S /Nit t<7>M#£ ^9-711; (01) L 

[0 17 3] 

ll^f), S/Ntt£^C±fEO^*IASQa (cc) t<^ifc»«ii, 
01^ nfflL-CTji-? £ 7 IZ, 

S/N = 4 . 8 e x p (- 2 . 1 x) 
Q a = 0. 41exp (1. 7 x) 
ilL x = Log(q') 

[0 17 4] 

±uv?gm.mm£t), s/N^5*«j£-r*fc*©&#t±, x<-o. 02 

(q'^l. 0) "C&iK Qa^O. 5 £^J£-f ?>#:f=Mi, x^0. 12 
(q'^1. 0) £&& 0 Lfcj&*ot\ ±E«)fi*^lb, q'^1 (ml/min 

) ^^i^^m^fct^s/Njt^b^i^ih-r^-t^-e^, £3cte 
& - 1 arc Hift^^o 
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[0 17 5] 

cfcoT, ±ffi^>^«^iS&3 (^>^^*t^^-y4) ^r/^ftl^lq 
\ W^x.*U£\ £p^y K n;i^> 1 ftmMtz *)(D4 >^o±ttil:^> 1.0 c 
cy.Ttcf^-t^^ tX\ 4 ytmSm^&QL-t 2>%.miz£ t) 4 yfx.yj'T-J 
^tH«ST^)^>^{iimS2 5 • 2 5<^S/NJtrtMg:T-£-f\ >^<7)«ltH<t 19 
, ^>^x>7r^ ^IflfflJt^f&Ti- £ C t £ W±-f hZ\t &X £ Z> o 
[0 17 6] 

3^<£»f y^m&Mitfl . Occ/minTO"^ o^, ±|B>f>^tt#& 
*36*1. 0 c c/m i n&Tt%2> £ 7 izmtZtiX^Z Z tX\ Jy?m%%& 

m 3 puz%mm£. tr & &\&mm s %it L^^mm^mw 

z&m-r&zttfx&Zo 

[0 17 7] 

*IISif?>li, 'f^tftf&fiq' (c c/m in) fcW/^Xgc 

>^i£IS:e:£ q' ^ 1. 0 (cc/min) l/^f y ^XStR e S:2 

WTittLlf ii/^ fc^fe^Se iot, R e ^2 t-thZ.tX, %mz£Z>tfi 
tB«co S / N Sfc&lt £ ffiikir 2>Zt &X £ h o 
[0 17 8] 

-<y?(Dmm*v (mVs) , ±E>f/^ft«&«»3oES* 

d (m) . >^ Q (m3/ s ) ^TOM^ (36) 

(4 • Q/ (jr • d) ) / v iS2 • • • (36) 

*mtz-fz.tx\ %mz£z&mm.fc<7>s/NSk%ikiVjst-r2>zttfx£, 4 
y ? mmm 3 m uuv^v^f^ &m«j£ l * ^® 

mmmm. * tt#ri- * .r t &x § * o 

[0 17 9] 

±15-7 -r^* 2 3<DmwizmMtzntzittz%,&K 
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[0 18 0] 

[*7] 



( c c / m i n ) 


j (kQ) 


(kQ) 


S/Ntt 


'£m&A&Q a 
(c c) 




0.5 0 


11. 7 


4 5 0 


3 8.5 


0.0 3 


O 


2. 0 0 


11. 7 


4 7 0 


4 0.2 


0. 1 7 


O 



[0181] 



[0 18 2] 

*tl<7) S/NJi:*** L < 'JHtLtzJ >?&&m a'&2. 0 c c /m i n <0*£-C 
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